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INTRODUCTION

s
i §
s
This is the fourth collection of abstracts of recent Soviet
-~
i articles on generation and detection of internal waves. It is based on
- items listed in the fourth Bibliography of Soviet Material on Internal
i Waves, published June 6, 1975 and covering material received from
n4 January through May 1975,
.
4 i The abstracts are divided into internal effects, and surface
3 effects comprising active and passive measurement of wave states. An
i author index is appended.
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Ozmidov, R. V.., V. S. Belyayev, M. M,

! . Internal! Effects

Lyubimtsev, and V, 'I. PPaka., Investigation

of the variability of hydrophysical fields in an

& occan test area. IN: Sh. Issled. izmenchivosti

- pidrofiz, poley v okcance., Moskva, Nauka, 1974,

i 3-31.

i A study is described on the variability of hydrophysical

7 fields in the ocean over a wide range of space and time scales, as reported
i by the Shirshov Institute of Oceanology of the USSR Academy of Sciences.
1 * The sequence of measurements is described and illustrated, using as an
: 5 e example one of the test areas of the 7th cruise of the R/V Dmitriv

tx Mendeleyev in 1972 (Fig. 1)
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- Fig. 1. Schematic of test area for measurement of oceanic turbulence
and hydrological conditions, with hydrological stations labeled by
numerals. Lower diagram is blowup of inset in upper map. Key for
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] ] measurements:
; 1 - standard hydrological series bathythermography, sounding by Aist
i3 probe, and sounding of flow velocity by acoustic probe; 2 - sounding g
- I by Aist and acoustic probes; 3 - repeated soundings by Aist probe;
E 4 - flow velocity and photothermography at moored buoy; 5 - tenmperature
- - from radio buoy; v - electrical conductivity by sigma probe. 7 - bathy - :
'f\ thermography; solid line is path of towed turbulimeter, ;

e
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The measurements in a test arca began with standard

" observations at hydrological stations (11.S.). The large-scale vertical
structures of 1, S, CJL and flow velocily inferred from these mecasurernents

revealed that vertical densily gradients ave generated and maintained i

the horizontal transport of water masses which acquired their physical

characteristics before veaching the Somalia Current. In the vicomity ol

H.S. 490 (Fig. 1) there enists o weallly pronounced high-gradient laver
and two almost opposite currents. ln order to obtain more detailed
information on flow velocity structure near H,S. 490, a moorerd buoy wiih
BPV current meters and a recently developed acoustic probe was nscd,
The probe detects Doppler shift of acoustic signals scattercd at density
inhcmogeneities in a flow. More detailed information and space-time
vertical structure of T, S, and o, was obtained by an Aist probce. These

measurements were supplemented by temperature observations at the

radio buoy, which revealed temperature {luctuations with periods of 5, &
f

.

hour and 5-10 min, and encruey concentration at h = 140 m and k& 10 “cin

The most detailed structure of hydrophysical ficlds werce

inferred from measuremcoents of u, u', |, 1', £ and §' by towed sensor
- chains including thermistors, capacitance-type transducers and Stolypin-

type hot-wire anemometers. The results of these measurcmients are

,’t, illustrated in Figs. Z2-6.
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Fig. 4. Spectral densities for small-scale fluctuations of flow

77 (4), 94 (5), 103 (v), 121 (7), 138 (8), 41 (9), 157 (10), 160 (11),
168 (12), 195 (13), and 213 m (14).
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velocity from measurements by towed chains at 20 (1), 33(2), 55 (3),
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Fig. 5. Intensity spectra for
small-scale fluctuations of
flow velocity from measuren.ents
by towed chains.
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Fig. 0. Spectral densities for
fluctuations of electrical
conductivity from measurements
by towed chains at 94(1), 138(2),
141(3), 157(4), 160(5), 163(6).
174(7), 195(8), and 213 m (9).
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The dissipation rates of turbulence energy and temperature

inhomogeneities were calculated to be € = 10-Z crna/sec-3 and N = 10"3-10

5/4/N3/4(ga)3/2

was found to be of an order of magnitude equal to that of 'steps' in the

degz/sec, respectively., The buoyancy scale L = €
fine density structure.

The results of measurements of small-scale fluctuationgs of

electrical conductivity at large depths (to 1200 m) by a Sigma probe are

XA

oird

f

shown in Figs. 7-10.

2 £S5
1280, ?\,
[ ?ﬂﬂ g‘:]f(/ 42,,‘7 ”l‘ﬂ_,___" ; ’_”—-"‘"" !..
4 ol rm

Fig. 7. Sample records of mean electrical conductivity.
Nurnbers are denths in meters.

Elx),om~2-cm!

Fig. 8. Spectral densities
for fluctuations of elactirical
conductivity at large depths.
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e - 645 m; 2 - 720 m.
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Fig. 9. Intensity spectra for fluctuations
of electrical couductivity.
1 - 045 m; 2 - 720 m.
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Fig. 10, Dissipation spectra for fluctuations
of electrical conductivity.

1l - 645m; 2 - 720 m.
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{ Dotsenko, S. F. On the structure of wave S
g ' motion in a flow having an arbitrary variation g
E 3 of density with depth. IN: Sh. Morsk. g

§‘ l gidrofiz, issled. No. 3({2), Sevastopol', 1973, ]
§< 32-41, 5

3

i ke |

Stationary internal waves gencrated by surface pressure

g are analyzed in a linear formulation. Plane stationary flow of an idecal o
} +
d incompressible [luid with undisturbed density P, = P, (z) is considered. i
i 'l The pressurc exerted at the free surface of the flow is defined by g
5 i -
: P0 -f(t) ’ ( | ) i i
i
ﬁ
i
where f(x) is an even function, equal Lo zero at "c[ >af(a>0). 4
Fluid motion is described by the set of cquations
&
-7 S
r‘"" 28 ..":-\[;‘ 4P ' r‘l
w="NVp, (P.r+i'7o.z:)’ Wr Po (.P ’DZ) i
. . (2) ]
== [ ,/9 w =0 |
LLI+ Wz’-o.- _P_r .Poz. :
with boundary conditions o
o
_ &
P—(=0, {;——qu‘o at z-o' s
7 , -
A I wel at z=-1, (3) Hg
. L . 1 . —@,«.‘
: Here !’ = ¢H\V 7; H is depoth of flow; V is flow velocity (V - const); u, w, 1, '
: ' and p:dynamic disturbances of horizontal and vertical velocity, pressure / ;

and density; and § = deviation of the free surface from z = 0. Solution of

: (2) and (3) is obtained in the form ¢
. R R ) %
! [A m * imx :
W= —— Lf e i
VZan A f m, oo i
2L (4) ?
where df«‘-d(ﬂ,»’)=W’z(/?,0, v)-y W’(/?,O, v). B
o
i A8he B
, e

, e - ot P
RERELY D O A SRR g




The poles on the integration path for the integrand in (4) are discussed

in detail.

An asymptotic analysis of (4) shows that, in a linear
formulation, pressure disturbances do not excite unattenuating waves

at v < V). The wave motion generated at v <v < v consists of

11
waves exponentially attenuating at |x|++4 o, and of an unattenuating wavc

'

e

wake which is generated downstream {rom the surface pressure. The

wave wake represents a sum of exactly n standing harmonic waves.

The amplitude of every k-th unattenuating wave displays
k-1 zeros in the interval (-1, 0). The length of the k-th wave is greater
than those of lower order wakes. Dispersion curves my = mk(v) (k > 1)
determined at v z Vk rise monotonically and have common asymptotes,

2 : B3
m_ = BV 1/ . The number of unattenuating waves at v+ +  is given by

o
o !
/ f . ‘g b4
NP) 7 wy w =J‘<—Po .Prz) az , (5)
-1 .
In the case when a (z) - —po'l P 0. at least n-2
nodal points of bn (z) fall in the interval (zl, zz). At v+ 4 oo this intcrval
narrows around z2 Hence, with an increase of ¥V, every internal wave
concentrates its nodal points in the vicinity of the maximum density

gradient.

The auth-r observes that the above established characterist i« s

I hold true also for wave motion generated by other types of disturbances
(bottom roughness, hydrodynamic actions, etc), as well as for any
l continuously decreasing function P, (») which has at least one interval 1

monotonic decrease.
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e S B R R s SR B DN s s o 5 kel 4B, Vi

o

i



St e

Dotsenko, S. F., and L. V., Cherkesov.

Generation of internal waves by underwat.r

disturbances. IN: Sh. Morsk, gidroiiz. issled.

No. 3 (62), Sevastopol', 1973, 19-3],

Internal waves in an ideal incompressible inhomogencous i,

generated by a moving iinmersed point source, are analyzed, 'ihe
linearized problem is solved for exponential change with depth of
density, P, P, (). The numerical analysis assumes no attennation of
wave amplitude with distance from the soarce. Generation of waves by

bottom roughness is discussed as weoll.

A point source with strength Q = const is assumed locat ed at

depth Hl in the fluid layer - ab < x < | (0, -H <zZ< 0.

It moves at velocity

V = const in the direction of negative x. Undisturbed density p decreases
t)

with increase of z. For convenience, Lhe linearized problen: of stationar.

waves in a flow generated by point source at rest is solved. Fluid motion

is described by the set of cquations

“g=NVp h s W=V (pp, ),

(A%
+ = 2 =
u + w, g, y£+v9_pozw 0
with boundary conditions
W(z.0)=Vw(z.0)=0, w(z,~1)=0. —~
-2
Here v = gHV 7; u, w, p, and p are disturbances of horizontal and verti o
velocity, pressure and density; the source is locaterd at (D <l fizmm = e = -1y
: -1
2% 7 S0 malih s Tl i S BT
Analysis shows that nonattenuating wave motion is verorate
at a velocity V which is somewhat less than the velocity of Jong waves in .
homogeneous fluid. Also, u (2) and W (z) as well as wave number 1,
n
for an individual standing wave are independent of the disturbing factor
generating it. The effect of fluid inhomogeneities on amplitude of the sur (. ¢

netisturhed
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wave Al (An ~ max lwn (:4)i) is weal and diminishes with increase of V

(see Fig. 1).

a7
a1
F
|.
_...--:'I:;I;‘.ﬂﬁ
.04
I |
y v e — = i--]

i M
fo 0 o w0 60 8 7

&

Fig. 1. Amplitude o! surtace wave A vs.
V and H].

Characteristics of aniplitudes of individual intem al waves
are analyzed using expressions obtained with the Boussinesq approximation,
assuming that 2z = 0 is a solid surface, Amplitudes of individual internal
waves at a given z oscillate as h chanves within the interval ¢ = h <1,

For every n-th wave there are (n - i) locations of the source {or which it
does not propagate into infinity. Amplitudes ot internal waves at v > v,
and given h decreasc with increase of ¢ and [l and decrease of V., Al
U-)Vn + 0, Ar;v + a and l";“-‘» o, Hence, 1 vn are resonant values and
excitation of each new wave, owing to increase of L'( nas a resonant rature.
At vn <y« v = Zun the hm'izo.ntal motion in the n-th wave is more intense

than vertical, while at v > v the opposite is true,

The net wave motion ot a sufficiently large distance from the
source consists of a finite number of standing waves with various lengths
and amplitudes. Characteristics of A(z) and Ii(z) (see Fig. 2) are determined

by the longest irndividual wave.
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Fig. 2. Dependence ! A(z) and B(z) on V and H'.

ay b-H] >200m; ¢\ Z.Imsec_l.

Dependence of AU Smax A(z) and B” = max B(z) on H} and
V (see Fig. 3) are determined by the longest individual wave, namely by
the N-th wave at VN+<1 V < \'N. Consequently, there are N-1 locations of
the source for which wave motion ¢.aused by internal waves is weak.

The authors note thal results on internal waves generated by

moving surface pressure (Dot ,enko and Cherkesov, 1971) can be applied to

the case when stationary waves are cenerated from flow past a rough botton:

Z=“//+Qf(x)‘_

where {(x), an cven function equal to zero at [x| -, differs sliphtly

from z = -H.




Fig. 3, Dependence ol A om “I and V.,
o
ASRCRITNIR=ET- 8 | FECR ] g s (N L)

Dotsenko, S, 10, Internal wiaves excited by a source

in a fluid tlow with a discontinuity laver, IN: Sh,

Morsk, pidrofiz. issled, No. 2(6H5), Sevastopol!,
1974, 45- .1,

Stationary waves gen.rated by an immerscd point sooirce
in a continuously stratificd flow arc analvzed., The following is the

formulation of the problcin.

Plane flow of an ideal mcompressible fluid vecupies the
space - <X < § o, -1l s 00 Flow clocity V. const is in the direction

of positive x. Undisturbed Tuid de sty s




f
3
i
o
]
3

i y ( {
| ; Zaz<(
ﬁ 2= P ez‘p[—x(z-z,)], I, 7 <2 (1
¥
£ :
{e:rp n'(z,—zz) , Néze z, ,

The disturbing source with strength Q = const is located at (0, -IT).

Fluid motion is described by the set of equations given by Wn and Mei

(Phys. Fl., v. 10, no. 3, 1967).

It is shown that wave motion pgenerated in this case represents ':Z .
a sum of a finite number of standing waves,  Variation with respect to » ‘} ;
of W (s 2,...n), corresponding to individual internal waves, is charucterisce ;
by s-1 zeros and s extrema at -11 < z < 0. When the source is located within *‘;
either the upper (0 < H < hl) or the lowecer (hl ¥ h& <11 < H) layer, the i ]
amplitude of internal waves increases as Lhe source approaches the 3
discontinuity layer. If the source is located within the discontinuity layer &5
(hl < H < hl + hz) then for every s-th intemal wave there exist s-1 t
locations of the source I - HsZ (£ |, .. s-1) for which its amiplitude is 7 -';
-

zero, and s locations for which its amplitude is maximum. These concliucion:

are illustrated in Fig. | which shows a (H) - A, (T{)/A4 (0).

Fig. !. Wave amplitivic vs H.
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B
At sufficiontly large distance from the source the wave field ;.
» composed of a [inite nuinher of standing waves with different length,
n
amplitude and vertical profile. AllZ )Y ws(z)/ for this ficld hehaves
o . A L s=2
similarly as in the case of surface disthirbances, (cf. Dotsenico and 4
-
Cherkesov, foregoing abstract). Ao max A(z) is reached in the
discontinuity layer. When the source is located in a homogencous layer
L the wave field A(z) is determined by the longest individual wa. o,
? If the source is located in a discontinuity layer the i - 1.
wave becomes predominant, Fig., 2 vives AO (H) for v = 0.5 (\-'] i \ni )
2
' A, 19 J
] = o
| AN
A’I /‘ / "’r"./ : \ TAY
! e VA e
L A\ ~ \l e X Py
] ey = , = * -1 7 'ﬂ
] A, A th
; ) 1
Fig, 2. % oef
g . l-n:Z;?.-n*’\;%—n:‘l.
Fig. 3 «<hows that if the source is located within the upper layer. internal
wave amnplitudes decrease with V., If the sourc e is loc ated within the lowe »
layer, the most intense internal wa: ¢s are Lenerated at V \'n which
increases as the sonrce departs fron the discontinuity layer,
o pri
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i Dotsenko, S. F., and L. V. Cherkesov. On
internal waves in the vicinity of a moving pressurec
area. IN: Sb. Morsk. pidrofiz. issled. No. 4(63).
’ Sevastopol', 1973, 1123,
| Statiorary surface and internal waves in a continuously
stratified fluid, generated by a moving surface pressure area, are
'.j [ analyzed. Special attention is piven to lhe wave pattern in the vicinity of

the pressure area. A criterion is formulated for determining the region

in which approximate analysis of the wave field is applicable.

Planc flow of an ideal incompressible fluid with undisturbed

T T

. density p = p (z) is considered. Surface pressure is defined by p = af(x) :g 3
where f(x) is an even continuous function equal to zero at | x| > a. The =
T linearized problem is solved for "ft 4
f% 3
£
E / iy 3 : =
¢  eoskx, |xl<€ (A= 7 00 (s ) .
' pAA . X -m*
5 4 J= | ‘ o
[ g, |x]=2€
)
(. | A numerical analysis is made for
‘.’ — ) - ! —
| :Po J’I P'T/)< £z) (0"‘:(“7: 'T’SZQ:L’?). (21

The particular casc of a wave ficld attennating with distance is considered.

e Pt AT r it e R AR L N B L e T e al  p s L o i e

1 It is found that generaied wave motion consists of two wave
E fields: one that exists both before and behind the moving suriace pressure
and which attenuates v.\p:mentiall\' witl distance; and a second whict: exists
only at x > -4 (wave walkce) and which represents a suin of a finite number of
standing waves. Attenuation of the tormer field (w(o)) at |x|* a» decreases

1 1 > 3y ] < < 5
with incrcase of v (1 \ v < UN{ l)

Characteristics of wasc motion at x ~ -£ arce determined
> for the attenuating wave Geld. Pige ba, shows the vertical profile ot

W w(-£ 2)/wi(-?, 7 ) wherez 7 veresponds to max jw(-f, 2.
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no- l-4; by 1-4 -n = 1-4, respectively.

The dependence of A - max IW(-C.&)’ on vV (\-‘n!J <V < \n) is piven in
Fig. 1,b,Behavior of u (-¢, z)and £(-L. 7) 18 similar to that of wi{-¢. &

(see Fig. 2).
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It can be seen that max v (-£, ~)] is reached at the frec

surface. Thus the arrival of the moving pressure arca at a piven point

is preceded by deformation of the free surface and excitation of a wave

field which can be sianificant at some v which is «lose to hat s: .aller tha

v
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:
:
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The dependence on v ol deflection of tree su rface under
the pressure area, calculated by a pencralized Preudman's formula, 15

shown in Fig. 3. Characteristics ol attenuating wave field under the

pressure area are shown in Fig. 4.

| J 'b
[ =
- ,“ )
q.
F
%
l 2r—1 1 1 0 I/(r\‘”‘ .1.’/,
- | A 2 —]
A e A ) i W e
[ =
l O l 1
, 4 | | 1
9 e P SRS el
g [l
! ] i ) :‘ I
g A,
“ 1 . i * H Lf‘;{i
i
¥ A ! . i H - ;{:&
3 b I8 = j‘ffff;.
“ I Uz me? -‘"1|"—' -—"'f ; H"'I ","Ir'f t‘é{_
-3 b ‘1"‘.'
4 - /f\ .,' gx‘
2 i
‘ = v e e /l \\\ f —
ar d s // . \
pe ! Uit
X i - ) ' = - , -
3 [ ~
[k & r =
; . pETTU g )
o8 € ! I/ ¢
A(x) = max ]
z

B(x} max
PA

e b ]
-
2’\’-‘-‘
z J-
s
5
i
-

C(x) max
Z

D) £« o,

- -l

Tt T ik ; o I ’ - . e
o BN A T S gt i B S e e ST | R R
“ahp " A AR RE A S BRI R, VM




AT 2 et

e e Aot ok

e

=

The largest deflections of flow lines fr

undisturbed position occur within the (huid (Fig.

om their

4, b) ard significantly

exceed displacement of the free surface, At p-» Loy 0, B-» 4 o and

C—> + w. Hence, v - Us are resonanl

vilues for the attenuating field,
On the other hand, v

= Vg are resonant values for an unattenuating field

(Dotsenko, 1973). Conscquently paramelric transfo rnations of an

attenuating into Unattenuating wave and vice versa have a resonant natare.

This shows that at a v slightly smaller than Ve variations of wave field

with respect to x and z, both under the pressure region and in close

Proximity to it, are determined by attenuating waves; variation of the

wave field with respect to x and 7 as »-» ™ is determined by unattenuating

waves,

Grishin, G. A., and V. v, Yefimov, Wind

waves on steady vertically nonuniform currents,

Morskiye pidrofizicheskiye issledovaniya,
AR OB D )

no,

The problem is analyzed of surface wave disturbances

caused by simultaneous cffects of win and a time-invariant translational

radient U(z} of average velocity., The ecquations
of motion are solved for the

current with a vertical g

flow function with allowance for wind ener

8y
transfer to the waves and seawater turbulent viscosity,

Vo The paramet«

" o 2 Lok

P=afyt ety vep ,
[ i

ary condition to describe the rafe of

wind energy transfer. The smal] parameter

is introduced into the dynamic bound

@, %
o (au,.ll\ /u,“)

is the characteristic of wave ene rey lo

ss due to Vo In equations (1) and 12)
€

Uq/Co 15 the parameter of averugce current e

i

ffect on waves, ¢ W AL
() ]

0

1
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is the characteristic phase velocity, w, 1s the characteristic frequency of
surface oscillations, k is the wave nunber, and UU is the characteristic
scale of translational current. The houndary value problem is solved by
the method of successive approximations in the form of the asymptotic
series

$(z,t,2;6,¢,,4)= £) " pla Tl |
Jot?

,_\
W
~—

where G = ak is the wave slope (a is the wave amplitude).

New characteristics vl surface waves are revealed by
solving the viscosity problem with allowance for the effect of a steady
vertically nonuniform current. An additional factor (1 +2¢/n+4 2), where

X is a dimensionless factor, in the cxpression of the dispersion ratio

L 2¢
(‘)—\/;i‘_K \7 + m 5 {(4)

takes into account the effect of steady current with U(z). Both viscosity
and current wave interaction result in additional vorticity of wave motion

in the surface layer.

Interaction between different vortices is reflected in
formulas for the normal and tangential Reynolds stresses uw which are
associated with periodic disturbances of the velocity field. The components
u and w of wave orbital velocity are formulated and the vertical profile of

phase shear ¢ uw is calculated (Fig. ).
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Fig. 1. Phase shecar between u and w vs, depth at:
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coefflicients of turbulent viscosity which determine

tangential and normal Reynolds wave stresses.

Nekrasov, V. N,, ard Yu. D. Chashechkin.

: l Meceasuring velocity and period of intemal oscillations
2
: of flnid by the method of density marks., Metrolopiva,
i & no. 11, 1974, 36 -1,
'
% The method discusscd uses density marks generated by the
; [ hydrodynamic wake of {reely ascending pas bubbles, together with optical
l.i‘
N
)
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recording. It depends on an even andlincar motion of gas bubbles which
can be realized if Re = 2Vr/yy < 220, where Vis ascent rate and v
is kinematic viscosity; i, ¢. the optinunun radius and ascent rate for vas
bubbles are 0.2 cm < r < 0,00063 cin and 4 empec< V < 15 cin/sec,

respectively. The experimental arrangement employed is shown in IFig. !,
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Fig. 1. DBubble tracker.

l - rnotion-picture camecra; 2- Foucault wedge;
3,06- shadowgraphs; #4- lateral walls of optical
glass; 5- air nozzle; 7- vessel with stratified
fluid.

The principal cited advantages of the use of density noaolis
produced by gas bubbles include their tong lifetime (25-30 sec) and hih
contrast. In addition, il several density marks are produced sinmltanconsly
they can be used in the study of a flow structure in the direction of optical ax
of the shadowgraph, which is important in the case of a three-dimensione!

nonstationary flow.

Vlasov, Yu. N, Usine optical marks in

hydrodynamic investipations to obtain uniform

measurements of velocity and tnebulence of {luid

flows. Metrologiva, no. 1, 1974, 29-30,

Theoretical and cxperiinental aspects are discussed of the
generation of optical marks (density inhomogeneities) by variarce in

temperature, pressurc., and salinity in a small volume of fluid. Special

iy
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emphasis is given to production of optical marks by laser irradation.

Errors in measuring velocity of a stationary laminar flow by the method

of drift time are analyzed.

A theoretical study of the dynamics of laser -produced
density inhomogenecities, which was made accounting only for thermal and
electrostriction effects, showed that density change depends on lascr
pulse enerpgy. Furthermore, enhancement of thermal effects and
suppression of electrostriction effect is obtained by increasiny absorption
coefficient and pulse duration. Experiments with free-running (1 = r).\']()“‘]svc

and Q-switched (T = ?.xl()—gsec) ruby and neodymium lasers demonstrated

-( - . . 3
that a free-running Nd laser (T =10 =0 é sec) is the most suitable for
production of optical marks used in hydrodynamic studies (Fig. 1).

4 fe 4'
t":{a . i ' n

n
=S/ANG

N

Fig. 1. Laser-induccd changes of refraction
in fluid at various time increments.

The relative error in measuring velocity was found to he

0.2-0.3%. This high accuracy makes it possible to use optical marks

in calibration of velocity transducers.
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Designing a recording system tor studying the

finc structure ol the ocean. IN: Sb. Issled,

tzmenchivostl gidrofiz, poley v okeane. Mosliva,

Nauka, 1974, 155-)62.

This article lists iniprovements introduced into the
recording systems l[or studyving the fine structure of hydrophysical ficlds
in the ocean during the 7ih cruise of the R/V Dmitriy Mendeleyey in
1971-1972. specifications for instruments which comprised the toweid
measuring syvstem (Fig, 1) employed in these measurcement arve listed i

Table I. Gradual enlaryement of the scope of measarements and
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refinement of the recording systenn e pHustrated ey thiree block

diagrams for differcint tes! area:,
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The most recent version of the recording system included
gradient meters and an additional huarmonic analyzer. ‘the gradient
meters indicate temperature gradients above and below the twin instrument
pods, namely AT, = TZ - T3 and &1 s 'F3 - T4. 'These measuren:ents
enable an operator to seek a desired measuring depth and make necesisary
corrections in the towing depth. TI'!l¢ bathythermogram in Fig. 2 illustrates
the control of measurement depth, vsing preset values of A1 T Al H
as criteria. The additional harmon: analyzer is used to controel qualit.

of data on fluctuating parameters ax repards noise introduced by shipboarc

svstems.

Fig. 2. Schematic b alivthermogram with scctions
identified by gradient « riteria.

Descriptions of the sensing elements, recording and displa.

hardware are included for several test areas.

Belvavev, Vo 8., A, v Gezentsvey, and R, V.

Oumidoy. intensity spectra of niicropulsations of

flow velocity and dissipation of kinetic energy in

the ocean. IN: Sh, l=sled. izmenchivosti gidrofiz,

poley v okeane. Moshkva, Nauka, 1974, 31-41.

b4
A desoription was s en ol kEl (k) and k“lil (k) for simall.

scale fluctuations of ttow velocity o the acean.  The calculations were bascd
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on measurements in test areas V, V] and VII of the 9th cruise of the

R/V Akademik Kurchatov in the Atlantic Ocean, 1971, and in test areas
V, VI, and VIl of the 7th cruise of the R/\ Dmitriy Mendeleyev in the
Indian Ocean, 1972. (This is an extension of the paper by Belyaycv

et al. c£ Sov. Mat'l on Int'l Wave Eff., no. 2, 1974, 13.) The mecasure-

ments were carried out by a towed array of sensors of the hot-wire
anemometer type, as described in the foregoing abstract by Vorob'yev

et al,

Randomly selected spectra for one test area for both

Atlantic and Indian Queans are given in Figs. 1-4,
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Fig. 1. Intensity spcctra for fluctuations
of flow velocity in test arca V of the 9th
cruise of the Kurchalov at depths of 30 (1),
40 (2), S0 (3), 60 (4), 70 (5), 80 (6), and
87m (7).
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Fig. 2. Dissipation spectra for
fluctuations of flow velocity in
test area V of the 9th cruisc of
the Kurchatov., Designations as
in Fig. 1,
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Fig. 3. Intensity spectra for
[luctuations of flow velocity in
test area VI of the 7Tth cruise of
the Mendeleyev, at 80 (1), 90 (2),
104 (3), 128 (4), 136 (5), 142 (),
150 (7), 163 (8), and 1761 (9),
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Fig. 4. Dissipation spectra for fluctuations
of flow velocity in test are VI of the 7th cruisc
of the Mendeleyev. PDesignations as in Fig, 3,

2

Ihe calculato:d dissipation rates in cm® x sec
2 ! -

10N 10‘1, and 107 - 10

dl'C:
in test wreas V, VI, and VII in the Atlantic
Ocean; 10 " to 10-‘Z in test area \ i the Indian Ocecan.

A comparison of k E] (k) and kZE] (k) for different vest

areas gives ecvidence that their shape is olten a function of the Leneral

level of energy in the medinm, Al tire sae time, the position of the

energy-supplying region can vary for different depths and test arcas.
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The authors note that the complex structure of kEl (k) and kZEl (k)
reflects a complex conjunction of mechanisms of generation of turbulence
and simultaneous existence of turbulence and high-frequency internal
waves (e.g. Curves | and 2, Fig. 3), which demands still more

sophisticated recording techniques over a broader range of wave numbers.

Vorob'yev, V. P., N. N. Korchashkin, and
| ] O. N. Nikolayev. An attempt at studying the

microstructure of the electrical conductivity

(Ch ik ap o soicte s Hch
P e

P

field in the ocean by a sounding method. IN:

E =
B Sb. Issled. izmenchivosti gidrofiz. poley v
5 sl okeanc. Moskva, Nauka, 1974, 61-65,
; g‘i Sounding cxperiments are described in the region of the
%3; " Comoro Islands, performed during the 7th cruise of the R/V Dmitriy
% Mendeleyev in the winter of 1972, Ten soundings at 40-60 minute
§ Lad intervals and descent rates of 0.7 - 1.3 m/sec were carried out by a new
; ; fast-response probe. (Fig. 1).
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v Fig. 1. Diagram of mcasurement of electrical

conductivity in the 300 m oceanic layer.

l- probe; 2- three-wire cable-hawscr; 3- onhoard
v recording unit; 4- hydroresistor; 5- sensor;

v- oscillator (5 MHz); 7- detector; 3- amplifier;

G- operational amplitier; 10- DDV type pressure

indicator,
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The volume of sea water in the detecting element of the
probe between the central and circular electrodes is approximately
3 mm3. The electrodes arc connected to oscillator 6 such that a change
in electrical conductivity of sampled water changes the amplitude of the
generated signal. The background noise of the measuring system is

given as 3.5 x 10_4 mS/cin.  The slope of the detector output is Imv/mS/cim.

The results of mcasurements are briefly summarized as
follows. The vertical distribution of the mean electrical conductivity has

a step structure (Fig. 2). The lifetime of vertical inhomogeneities in

Fig. 2. Vertical profiles of mean (1) and
{fluctuating (2) electrical conductivity measured
by the sounding method.
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electrical conductivity is less than | hour. The dissipation rate for

temperature inhomogencities is similar for all depths, and is 5 x lo'sdegzsec"l

The fluctuation field of conductivity is homogeneous over the entire test
300 m layer (Fig. 3). The sharp increase of the spectral density in the
upper thermocline (curve 1, Fig. 4) may indicate the presence of high-

frequency internal waves.

A
L ars
II'l.
ast *;‘% ‘
'\\\.J
o ¥
ﬂ? '{:‘ )
i S i
w.‘\-'_h:_“
[ i i S

rry a - B> . %.sec

’

Fig. 3. Normalized corrvelation functions
for conductivity fluctuations measured at
100 (1), 150 (2), 200 (3), and 250m (4).
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Fig. 4. Spectral densities for conductivity
fluctuations at 50 (1), 100 (2), 150 (3), 200 (4),
and 250m (5).
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Belyayev, V. S., A. N. Gezentsvey, and

R. V. Ozmidov. Specciral characteristics of

pulsations of electrical conductivity field in

the ocean. IN: Sb. Issled. izmenchivosti

gidrofiz. poley v okeane. Moskva, Nauka, 1974,

42-49,

The spectral functions El(k)’ kE] {k), and kZEl (k) for
small-scale fluctuations of electrical conductivity in the ocean were
computed, using data collected in test areas 1-VI an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>